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(57) Abstract: The invention relates to highly reliable organic electroluminescent materials and organic electroluminescent devices 
O which exhibit high luminance and high light emitting efficiency, little cause luminous deterioration, and are excellent in usability and 
shelf stability at high temperature. An organic electroluminescent device according to the invention contains an electroluminescent 
fS| material consisting of a triarylamine derivative of the general formula (1 ) in at least one of the interlayers put between an anode and a 
O cathode including light emitting layer, hole transport layer, hole injection layer and so on: (1) wherein Ar, to Ar 3 are each substituted 
or unsubstituted aryl, with the proviso that at least one of them is a 9-phenanthryl group of the general formula (2): (2) (wherein Ri 
to R 9 are each H, halogeno, alkyl, aralkyl, alkenyl, cyano, acyl, alkoxycarbonyl, alkoxy, or the like). 
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r©i 5* ti m, & m * \z & 2 o <d ? j 7 & &> z> 0 -oii, 

C.W.Tangb oT^^$ i£ ft & I? £ «P L 7c S W $1 mU & & 3§ 

t tT^V^fcl)© (J.Appl.Phys., 65, 3610 (1989)) . ^ 5 — ofe, 

Jpn. J.Appl.Phys., 27, L269(1988) ) l£j§2^£tLTV % .5^i- : ? - ~T?{fc><5 0 
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OX, **MaJrtiJ:t84^ 



WO 02/30159 



PCT/JP01/08647 



frfrb-T, mmfc\zM Lfc*t3}SH3:^&V> e fllfctf, Appl. Phys. Let. 57, 
No6, p53 1,(1990) (i % N,N' - ^ 7 x = /!/ -N,N'- 7 ^ -7 t* 7 ^ = ^ 
(TPD) ;6$^^£;ftTV^/^ ^(Dik&mte, m&fc\±\~3L L < , 

<hMC^M^fco7t 0 US<r#l*F 5047687. US#fF4047948 N US^I^F 
4536457, JP 6-32307(Al), JP 5-234681(Al), JP 5-239455^-(Al) s JP 8- 
87122(A1)^ i>&< (O Y V -7 zxl^jVT ^ ^ftzg^MSfBlfe^nTV^^ 

JP 4-308688(Al), JP 6- 1972(A1)S. Adv. Material, 6, p677 (1994)^ 
^IB<fe$tbTV^§^^-^-^ h T 5 >-mUfc, JP 7-126226(Al), JP 
8-48656(Al) N JP 8- 1 00 172(A1)7£ Journal of the Chem. Communication, 
p2175(1996)^!e«fc £ frX V^ % & \C & ^ T i> , M ft®} m X* & m 

285 11 85 fc: (4, N,W-i?-f 7 ^ A--N,N'- v> 7 31 ^/W4,4'-v ? T ^ / t* 7 ^ = 
A' (NPD) JEKteJP 9-194441(Al)l£f£, NPDIS M-W- & flzffl L- 0!I 
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ti JV jj? = £ „ T = ^ £ N T )V dr /V * ^ 7 Or =■ A' g » ^o7;^^ 

— (1) fcfcV^T, An, Ar 2 RXfiAr 3 <D'pt£ < 

t h ~o^t&|E — Jt« (2) tS$^59-7xty h y/HT*fe5 h P 

<fc> <5 o 
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Ar 2 &l*Ar 3 tt % iiXli*f ^©7 !) -;H^| t, a>o * <Z> * © — o 

Xtt^ft < t t> -ofa-jtts: (2) T^^59-7xfyMJ/H t .fc 
5 o fc*3* 4>fc < £ t> ~ o© — j^sC ( 2 ) T'^ ^§9-7xfy 

*=/^as N ^<5-)vy ^=.,vm, ¥7 ^ -sum, * "f- ^-jvm^ ^ 

f/Hf7i=^| N ^^n^^i//Hf 73: -^j N ^-7i=/H, ^ 
Pn7a=/U36 % =hD7*=/u*, V7;7*=M % o-, m- s ]St 
Vp-^ h^r^7x=/H > ^/^t7x^| ( o-, m-, &tfp-:7 
/v^-n^^^^g^ *?#-n n *? ^ i? i/T J 7 x =./i/S, |, ij 7 

/l^n * f^^7x=/VS, o-, m-, &t>*p-h !J;H X D -, m- x 

(N,N-v>^ » =,UT $ y ) 7x = /H, 

\+u=./i,& s 7Ut = /H, xf^..^pt=/i/S % fcT-fc = /HE % 

ff77xx^x/l,i, ^-=3r-^ 7 cn^/l^S, ^dfft^^S, 
^/3B^D;H N h]J77f l/n/H, - 37° * :7 cr^ ,1^ s 

■fe=^3E. ^77hi/ = /H v *^us/H, #,w<; 
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ix;H, AD7x^;H, t7f/H, jgar/^;i't7f/vi, {& 
|7/l'3^'7t7f/i/S, i/7 7 t7f ;wS, ^n-^7^yvS. ~7 fr* 
*/v^7!J/H, iS^T/i-^/i-^^^y' y /H, t'7x^^ 

x^/n, ^ k y ;^mxiz t° y ^^it-fe s„ i&i^/t^/K i&ar 

(DTP — ;HXI±r fi b©ffiil^*t 3RT^M7;^/K ^ 
HffC 3 SXT <Di&mT J^^ * 7, 77 7, 7i;=3f7, 7x=;vXli^n 

■7- ., 7;>^;vl, 7 7/^M> 7 As & -^S< 77 7 I, 7^S, 
T' n ^ v'^/l//K-/l / S, 7^3^71, 7^^f/V^/>7 t = 

3 T <£> 7 A' ;H £> 5 o 

*3SW m*3v>T\ (i) -est $ tiZib&Wte, MZ-ti&TtoX 

J: 9 i^jg-T 5 r i: 5. 
tif b < !lit^©9-3- K7it7f^h iff b < fi*Sg 

i©7y-^7^; ^-fb-^Xfittm^ b < nilt<7)^7 y -a- 7 s: ^ 
9-7xtyM)^i^-oft§ hy7y-^7^7ii*iis em 

^ b < f*Mttm<7)9-3 - K7xt7 h tlf I < fi^«mO 2 
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*^7 3^7?y»m, tSX^M^f^i^X.^^^ 

■?RJfc**Si*te:j:&T**. J|fc, 9-7 - -7- ^ h y ,u S £ 3 o * A 
^ic 2 st©f^t< fi*Sffm<D9-a- K7»tyhuvt 

©^T•ffiv^^5«l^ s ****** lt, ZLj&zfrfritz-tw 

t S ^^T'fc^tf J;Vn 0 h;Wxy, ^v^W>, s i,pKyfy N 

L N Ar 3 li9-7xtyhy^ $t&5o 9-7xt^fP;H^ 2 £t±t 
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*aw^t5 h v t v - jut ^ *mm#n s pbe*7*^^> y 

^ ±tt5 ^ xy ^ i'ltfcfl:*, M E ft 7 h y 2 

*tt, ftfe 5 ^ V ^ £> il,. § -ftj 'a' isfr j§3 ^ $T $f JJj£ ft V"* >£t'#S cfc <( N * 

*«Mctt|*tt ( A ) tmm (C) oMfc, *ft < * t 1 *0_h|5 h y T 

(A) (c) ©Wfctt, I?LaAl(Bl), jE?L$&i£JI(B2), 

#3fc«(B3). «-?«a*(B4) v IE?LP£it«(B5) N « * & A « (B6)« * ^ 

e>itfii5«©«fwi#Rtf ^5, ±ib h y t y -^t =• 

14 



WO 02/30159 



PCT/JPOl/08647 



f*3E7Li£A*(Bl) N E?L*ft3£Ji(B2)Xtt^«&#«(B3)<0 4>ft < t t> 1 
fcH&tf>jE?Li£A*t*sK jE?L|fii£*tJ[sk IE ?L KB ih *t 

1) (A)/(B3)/(C), 2) (A)/(B2)/(B3)/(C), 3) (A)/(B2)/(B3)/(B5)/(C), 

4) (A)/(B1)/(B2)/(B3)/(C), 5) (A)/(B1)/(B2)/(B3)/(B5)/(C), 

6) (A)/(B3)/(B4)/(C), 7) (A)/(B3)/(B4)/(B6)/(C), 

8) (A)/(B3)/(B5)/(B4)/(B6)/(C), 9) (A)/(B2)/(B3)/(B5)/(B4)/(C), 

10) (A)/(B1)/(B2)/(B3)/(B4)/(C), 11) (A)/(B1)/(B2)/(B3)/(B4)/(B5)/(C), 

12) (A)/(B1)/(B2)/ (B3)/(B4)/(B6)/(C), 

13) (A)/(B1)/(B2)/(B3)/(B5)/(B4)/(B6)/(C), 

IE?L&AJ1(B1), m^&AJf(B6) s jEJL ffl.lt JB(B5)4£W: X & "f L & 

tt r x/ iwtt^ttst)OT'fetiiiJ:<s if?*, mm y ? -y ? 

tilt UTIi, 4eVJ;«9^:#^ti:* : Km^ ; ti-S^m. «^efe** 
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ttfc**» I* £*t fcflv^£ ^5ft 5o 

Au**©A* % Cul, -fW^A^tW K (ITO) , Sn0 2 , ZnO 

Mg s Li, AK !>^*A*fc % T^S^frA-fr-ft* 

***>«. ^Ht|i x Al/Li, Mg/Ag, MgAn^Aft if fetus. 

»fc t> J: <5 *S N iiitlOnm- 1 M m% 0 ■£ L < « 10- 400nm<D fg ffi T 51 £ 
£;ft,<5 0 i©J:5*«*f4. iictlftl^ffi LTlf^^^ 

f4Tgi«K< N m&t LTtti>fc< <b *> 250<C^_t N Tgt L T 1 00<C £A _t 
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fi. Jpn. J. Appl. Phys. , 32, L917 (1993) \C IB $fe <£> * ^ *^ ^ T N / — ^ If * 
fls^M) 7y~^ii^, MRS 98 Spring Meeting, G2. 1, April 1998. 

}:l2t©7xty h p y yiif > *>svm*jp 11-329734 (ai) tnf5«fe $ 

* L < fil0~100nmT? fo 5 „ ^ (D J; 5 ^ /I 5 M . I?£ 

iH$t3|sHcov^te. 5fc3gte*t#K-*5^T. jE^^S^^^^m LTi 
- v y tr =■ ^ # y - /v ta i£ ) > H7!)-^7?y||# 

(tpd, 3$mnwiiB.T 5 5 vMs-tanai:: t>o7K y -r — N 1,1- tr 

^ (4-^p-M)/V7^7x=^) V* ci ^^-y- ^ s N-N'-v 5 ^ 31 
N,N'-^t7f /l/-4,4'-i?7 5 ; ^7x=;^, 4,4' 1 4"-f !)^ {N-(3-^^- 
7 x - ;k )-N- •7j.^/UT5;/} b y 37 j. ^ /t' T 5 > s Journal of the 
Chem. Communication, P 2 175(1996) \Z 12 ffi £ ft T 5 ffc ^ x JP57- 
144558(A1) s JP61-62038(A1) N JP6 1-124949(A1) s JP61-134354(A1) x 
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JP61-134355(A1) N JP61 - 1 1 2164(A1), JP 4-308688(Al) N JP 6-3 12979(A1), 
JP 6-267658(Al), JP 7-90256(Al), JP 7-97355(Al), JP 7-97355(Al), JP 
6-1972(Al), JP 7-126226(Al); JP 7-126615(Al) N JP 7-33 1238(Al), JP 8- 
100172(Al)&tfJP 8-48656(Al)KfE«£ftTV^^4^ Advanced 
Material, 6, p677(l 994) IB ft T * * |« 7 * >mmft% 

if) , xrAs+ommi* (axtt&smiiwt&mm+mm cm 

P1392, 2PB098fc*) , 7 ? n *, 7 = (*4JU | 7 ^i, 7 

= , fe ft*. 

^^^^^ E?LttA«-», jE?L*a&*M6k »3t*t», **ttA*f»fcif 
ttTg^S 100°Cm± © % (D "C& 5 0 

5: ^ St#5 ' ***** LVNt©©^j^T, 
LiF, ^K^Am-t Kn^yjlyifl: (AJq3) Xtf*©»* 
S;7x=/U*^*ifl: («*«*£*g N 30, 3(1991)teB*© 
fe.O) , ^^>i^Eft (J.Apply.Phys., 27, 269(1 988)fc }£ |3 * <T> 
©) nt^^;^^ ( ii* f B * ^ Jpn.J.Appl.Phys., 27, 

L713(1988) N Appl.Phys.Lett., 55, 1489(1989) ^ IB *fc <0 h <0 ) , * 
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y^l^mmW (JP4-212286(A1)& if IZLft,® (D t> <D) , M)7/-/Vil 
W (Jpn.J.Appl.Phys.,32, L917(1993)ft if UHB*4<£> t> <D x f7^7) / '-^ 
fj§^#: (|*430i*i#-?3££^«3U (DI) Pla007 4if'*C|a*Ot>O) > 
t^r^y^^^C^lift («^1f «51{&^£&fflf$F3S*R*, 92(311), 
(43(1992)& if fcEfctf) t> O), 7xtyfB]jyi|ft (&43HliS;#^ 
ttfflfe^^fc&s \4J07tj:t*{z1£,M,<Di><D) ft if £ & \f 5 r. £ 3&« T # 5 o 

Alq3^.^^<D^^^^{i!liC x ffi#^#»ffi# j y : ttlfB*t**S<' !> -X "ft 

■fe ^ N t>y, ^ U -fc N ^!) l/y, =i a ^ . yw^V^ N K U 

if (D&mffi&it'&yo, ? * — * — 7 ^ - JVt$L if <D * V i7x=l/y 
JfHfc-^^ 1,4- If * (2-^ ^ U /V^i/if >- % 1,4- If* (4-^^/V-5- 

7x^/l/-2-t^ty J)/W) -O-if^, 1,4- bT^. (5-37 a = /W2-t^rt ^ 

A) f t7xy, 1,4- 7 * ~ )V-\^--f $ *? ^ 1/ N 1,6-^7 x^/U- 
1,3,5-^^f--^ h y ^ >- % 1,1,4,4.7=- h77x ~ /U-1,3-Zf ? if <D WL 

#is Is — v- a i'/BW^U' — * N JP63-264692(A1)|2^(D ^" -> >' 

DE#fF2534713-^^IE^(D^-^f- V 3Ufc #J > £400 Jt JS *fo 3g ^ £ gft 
1146(1993)fclfB*& © * TA"< ^mM&s JP7-278537(A1)|E 
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*»w ^m^m^-t^^un 

-jftfcjj?^- h 50~400°C, X^^l-lOPa, ^»5t^0.01 

~50nn»/$K «t£?&£-150~+300°C, JK J¥ 5nm~ 5 n m<0 «& ffl S ft -f 5 
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mm%+, fern* - <om& t x^x^nm-tti «r & < , mj£2~4ovm 

lfc # 3 5 <D U V S!J ^ — h X £> 5 e 

[9-^-7 1 1 ^ h !J = D y (No.32) <D^J&~\ 
9-3 — K 7 1 t y ^6.69g (0.022^-^)^: N T — V >"0.93g (0.010 
> K2CO3 2.12g s ffiffl 1.67g£r 50ml(£> = f n ^ if ^ #P £ % g 3t 
T\ 180 o CT'27B#r B 1^i^ $ ii:fc 0 ^!l^^T#> ^ * A— A' 200ml * K 

(32) 2.98g(0.0067^7U s 67%) £ # „ - © ^ (32) (D 7° P K> 
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****** ftC'H-NMR, **:CDCl s ]Xtf**#*f (m/e) m 

'H-NMR : 6(CDC1 3 ) 6.88-6.97(m, 3H), 7.16(dd, J=7.6, 8.8Hz, 2H), 7.44- 
7.66(m, 12H), 8.22(dd, J=0.8, 8.4Hz, 2H), 8.67(dd, J=8.4Hz, 2H), 8.74(dd, 
J= 8.4Hz, 2H) 

m/e : 445 (M + ).m.p. : 295°C 



&m 2 



9-3-K7*ti/)« U-V6.69g (0.022^/l-)i: N o- fwV i^l.07g 
(0.010^r/U) % K 2 C0 3 2.12g, *»1.67g«r50ml© = h n-<Vif >tejp;fc % 
H*T. 180*C-e27I*WISJtfi:**/t. g^TIs **S-A,2Mm\* 

fc-^ (33) 3.58g(0.0078^r/K 78%)£r#fc 0 

1 H-NMR : 1.54(s, 3H), 6.38(d, J=7.6Hz, 1H), 6.62(brs, 1H), 6.83(brm, 2H), 
7.32(d, J=4.0Hz, 2H), 7.55-7.72(m, 11H), 8.06(d, J=7.6Hz, 1H), 8.78(dd, 
J=8.4, 18.8Hz, 2H), 8.84(d, J=8.0Hz, 2H) 
m/e : 459(M + ),m.p. : 252°C,Tg : 105=0 
■itf&M 3 

=c±ls h ]) ,V-3-Y/V4 ^^(No.34)^^^] 
9-3-F7ity^ >-6.69g (0.022^/W) N m - h ;V J *J ^1.07g 
(0.010-e^) N K 2 C0 3 2.12g s $B»1.67g«r50mI© = h n if ^ ^ ;&p £ n 
**T\ 180«CT27**KJ6**fc. Kjfc*T*. * *y*-^200ml* 



22 



WO 02/30159 



PCT/JP01/08647 



i^'^H (34) 4.09g(0.0089^E-/l^ 89%)£r#fc 0 

'H-NMR : 2.16(s, 3H), 6.68(d, J=7.2Hz, 1H), 6.75(m, 2H), 7.03(t, J=7.6Hz, 
1H), 7.44-7.65(m, 12H), 8.23(d, J=7.2Hz, 2H), 8.67(d, J=8.0Hz, 2H), 8.74(d, 
J=8.4Hz, 2H) 

m/e : 445 (M + ),m.p. : 351*C 

-k&m 4 

9-3 — K 7 i t y h V > 6.69g (0.022^ t % p- h A"f i? ^ 1.07g 

(0.010^/W N K 2 C0 3 2.12 g> <M&1.67g&50ml© ~ h n 'O'i? !X ^7JD £ , 

IITs 180°C-C27B#^Sf& £^fc e KJfc&TgK * 9 / T-/l^200ml4> 

(3 5) 3.86g(0.0084 ; t^ s 84%)£#fc 0 
'H-NMR : 2.28(s, 3H), 6.81(d, J=8.4Hz, 2H), 6.97(d, J=8.4Hz, 2H), 7.41- 
7.51(m, 6H), 7.56-7.64(m, 6H), 8.22(d, J=7.6Hz, 2H), 8.66(d, J=8.4Hz, 2H), 
8.72(d, J=8.4Hz, 2H) 
m/e : 445 (M + ).m.p. : 245°C 
-£j##<l 5 

[9-v^-^ xt^HJ ;V-2-T ^^v^ (No. 3 6) 
9-3-K7xtVfVy 6.69g (0.022^ /V ) £ ^ o- T ~ ~> v> ^ 1.23g 
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(0.010**0 \ K 2 C0 3 2.12g, lH»l.67gSr50mIO= h n^i? ^\zlMtL. 
**7\ 180«C-C27B»nRj64*fc. SW7In ^ * , ~/U200ml* 

fc* 7***^^7 ^ L „ eft»*fto ft ^ tt (36) 

3.61g(0.0O76*/K 76%)&ftft 0 

'H-NMR : 3.12<s, 3H), 6.39(m. 1H), 6.49( m> 1H), 6.59-6.62(m, 2H), 6.78(m. 
2H), 7.56-7.76(m, 8H), 8.24(dd, J=0.8, 8.0Hz, 2H), 8.77-8.86(m, 4H) 
m/e : 475 (M + ),m.p. : 268°C 
6 

9.3-K7*ty), l^6.69g (0.022* /10* x m- T = > ^ ^ 1 . 23 g 
(0.010*/lO \ K 2 C0 3 2.12 gs *J(»1.67g^50ml©= h P V fli * , 
H^T. 180-CT?27B*niIKft**fc o j*,S* T * % - ^/^200ml* 

^7A^nvf^77^f»lU &6»*:|K©<fc** (37) 
4.12g(0.0088*/K 88%)£#fc 0 

1 H-NMR : 3.59(8, 3H), 6.49(m, 3H), 7.06(t, J=8.0Hz, 1H), 7.46-7.64(m, 
12H), 8.23(dd, J=0.8, 8.4Hz, 2H), 8.67(d, J=8.4Hz, 2H), 8.73(d, J=8.0Hz, 
2H) 

m/e : 475 (M + ).m.p. : 321°C 
7 
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9-3-K7ifyfWy 6.69g (0.022 /U) t . p- T ~ > i? ^ 1.23g 
(0.010^e/l^) s K 2 C0 3 2.12 g> $|5|l$1.67g£:50ml£> = b n^i'i? VfcflP;^ 
IIT^ 180 < C^27B#ffiRjtS $ *fc„ R^^T^. -/V 200ml «t> 

fc*7A^nv F^'77^fSSU 6 £, *& 5fc 4* tf> ft 4fc (38) 
3.85g(0.0081^/K 81%)&#fc„ 

'H-NMR : 3.76(s, 3H), 6.74(d, J=9.2Hz, 2H), 6.90(d, J=8.8Hz, 2H), 7.39- 
7.41(m, 4H), 7.50(m, 2H), 7.55-7. 61(m, 6H), 8.22(dd, J=1.2, 8.4Hz, 2H), 
8.65(d, J=8.0Hz, 2H), 8.72(d, J=8.0Hz, 2H) 
m/e : 445 (M + ),Tg : 122°C . 

8 

[9-^-7 V V jVOrxi 7 x.~jVT 5: V(No.47)<£>^/$] 

^ ^ 1 t 1/^ T 7 =■ V s <D ft k. X > m- 7 n T - D V 1 . 1 lg 
(O.OlO^r/U-) St^V^T^^, ffl^tTofci: 3 .3 8g(0.0073 ^ , 

73%)CD^^#,^*^#fc 0 

1 H-NMR : 6.50-6.55(brm, 2H), 7.06(dd, J=6.4, 7.6Hz, 2H), 7.47-7. 68(m, 
12H), 8.20(dd, J=0.8, 8.4Hz, 2H), 8.68(d, J=8.0Hz, 2H), 8.75(d, J=8.0Hz, 
2H) 

m/e : 463 (M + ),m.p. : 307°C, (Tg) : 119°C 

9 

[9-^-7 xfy /1^-2,3-^y =f-jvy ^~JVT % ^(No.244)<D<^#c] 

p ^ fl ll; ^ T 7 - U y © ft X. T N 2,3- y ^ /V- T = P >- 1.21g 
(0.010^/U) £^V^T^J&. flt.SSrfrotir^, 2.98g(0.0063^tr 
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'H-NMR : 1.63(1. 3H), 2.09(s, 3H), 6.31(d, J=8.4Hz, 1H), 6.58(brm, 1H), 
6.72(br, 1H), 7.31(m, 3H), 7.53-7. 73(m, 10H), 8.03(m. 1H), 8.76-8. 85(m, 
4H) 

m/e : 473 (M + ) > Tg : 107*0 
1 O 

l9-i? -7 D ,W3,5-v^< f^7x=^7 ^ i"(No.245)©<£fifc] 

*flft«lteS3VNTT=y ^^ft^LT, 3,5- fA/7sl) ^1.21g 
(0.010*^) 5:i^TSf5, mMZftoitkZZ, 2.93g(0.0062-E-/V N 
62%)© gfcjt & ffijfc £ m it o 

1 H-NMR : 2.11(1, 6H), 6.53(s, 2H), 6.60(s, 2H), 7.41-7.65(m, 12H), 8.22(dd, 
J=1.2, 8.4Hz, 2H), 8.67(d, J=8.4Hz, 2H), 8.43(d, J=8.4Hz, 2H) 
m/e : 473 (M + ).Tg : ^ffl $ ftf 
-^J5feM 1 1 

[9--£?-7*^-^ V y f/1^7x=/U7 $ V(No.246)©^fifc] 

^*«lfc38VNTT=y yCftit, 3,4- f /1,7 = y ^1.21g 
(0.010^) Zm^TBLJt, »«*ffofc* 3.03g(0.0064^K 
64%)0^^^^5(c^#f Co 

'H-NMR : 2.07(s, 3H), 2.19(s, 3H), 6.62(dd, J=1.2, 8.4Hz, 1H), 6.76(d, 
J=2.0Hz, 1H), 6.90(d, J=8.0Hz, 1H), 7.43-7.64(m, 12H), 8.23(d, J=8.4Hz, 
2H), 8.67(d, J=8.4Hz, 2H), 8.72(d, J=8.4Hz, 2H) 
m/e : 473 (M + ).m.p. : 270«C N Tg : 138°C 
1 2 

[9-^-^^^-V h !);H5-^f^7x^^7 5 ^(No.249)©^^] 
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p^^ll^Jj^TT^ y y^ft^X^ 2,5- ^ ^ /l" T - y ^ 1.21g 

(o.oio^e/u) ^fflv^TRiS, ftHtrtrofct r 5s 2.4ig(o.oo5i^-/w- N 

'H-NMR : 1.59(s, 3H), 2.01(s, 3H), 6.21(d, J=1.6Hz, 1H), 6.44(d, J=4.4Hz, 
1H), 6.71(d, J=6.8Hz, 1H), 7.34(d, J=4.4Hz, 3H), 7.50-7.76(m, 10H), 8.07(d, 
J=8.4Hz, 1H), 8.76(d, J=8.4Hz, 2H), 8.85(dd, J=8.0, 13.6Hz, 2H) 
m/e : 473 (M + ),Tg : 109°C 
StJ&m 1 3 

l9-i?-7 ity^P /1^-2,4-v 5 ^ f/V7 x=/1^7 5: >-(No.250)(£-a-/&] 

^fil^lt*5^T7=!) >- © ft 7L X , 2,4- 5? * f/V7 = y V 1 .21g 
(0.010^^) £JSV^TKJ&, ttl^trofctr 5> 2.79g(0.0059 J E-/K 
63%)<D Sr # fc„ 

1 H-NMR : 1.68(s, 3H), 2.13(s, 3H), 6.31(d, J=8.0Hz, 1H), 6.63(d, J=7.6Hz, 

1H), 6.69(s, 1H), 7.28-7.33(m, 3H), 7.50-7.75(m, 10H), 8.02(d, J=8.4Hz, 

1H), 8.81(m, 4H) 

m/e : 473 (M + ).Tg : 107°C 

-g-fifcfcl 1 4 

xfy by /1^-3,4-v^ b *is-7 * =/UT 5; ^(No.251)<7)^^3 
^ i i 1 ^ ^ t 7 - y ^ CO ft £ "C N 3,4- v> ^ f/P7- 1) >- 1.53g 
(O.OlO^l-) 5:fflV^TR^S;, ftl^ffot i 2.58g(0.0051^;V N 

'H-NMR : 3.60(s, 3H), 3.83(s, 3H), 6.40(dd, J=2.4, 8.4Hz, 1H), 6.64(m, 2H), 
7.25-7.64(brm, 12H), 8. 1 8-8.30(br, 2H), 8.67(d, J=7.6Hz, 2H), 8.72(d, 
J=8.0Hz, 2H) 
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m/e : 505 (M + ).Tg : 132°C 
&f$.m 1 5 

^*W1K*J^T7=!) ^OfttT, 3,5- <?JVT - y ^1.53g 

£JB^T£J&, **®i£?Tofc <t r 5, 2.58g(0.0051*r/l^ 
51%)<D^^fe^5fe^#f Co 

'H-NMR : 3.55(s, 6H), 6.04(s, 2H), 6.08(s, 1H), 7.23-7.65(m, 12H), 8.22(dd, 
J=0.8, 8.4Hz, 2H), 8.65(d, J=8.0Hz, 2H), 8.72(d, J=8.4Hz, 2H) 
m/e : 505 (M + ),Tg : 118*0 
MMffl 1 ~ 1 5 

SrTVW* 5/ sniff =« > h p - L & #s N ft 

**O*ffi*7-9X10- B PaO*#-Tf_h|BITO#^f9 ^*ttlOITO»2© 
Ji{31> 15««©{fc^fc 5) «T50nm©fl|ff -C^fifc UjETL 

3fc*t**£ LTAlq3&JRff 50nm£)'JRff -T?7£/ifc L T # Jf 4 & # fc 0 H 

X2S*#*r«J*Lfc*4LiF*6A, Al*20nm*»L, ^^5 
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